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Engineering Approach D

* What is Engineering?
— the purposeful use of science

* We are here to employ the facts of nature to build
very interesting systems

: o0 _ Engineering
Observations stractions Systems

- Take complicated things, build layers of abstraction,
and simplify things so that we can build useful

systems.
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Abstractions in Modern Computing Systems

Application

Application Requirements:
e Suggest how to improve architecture
* Provide revenue to fund development

echnology Constraints:
Restrict what can be done efficiently
New technologies make new arch
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Application

Application Requirements:

Algorithm e Suggest how to improve architecture

Programming Language * Provide revenue to fund development

Operating System/Virtual Machines

Instruction Set Architecture Architecture provides feedback to guide

Microarchitecture application and technology research

Register-Transfer Level directions

Gates
Circuits ] Technology Constraints:
_ e Restrict what can be done efficiently
Devices :
* New technologies make new arch
Physics

possible AARFIVE
DESIGNS



[P

Apple’'s M3 Max Chip Enters Testing Phase: 16-Core CPU, 40-
Core GPU Onboard

Meta is developing its own Al chip - here's 2 Max. The chip features @
- . dels. Hi fi /

hoping it goes better than the Metaverse e

m By Muskaan Saxena published May 19, 2023 A NinNO

Tesla’s new se
this is your bes

Google's Future Tensor Chips, Fully In-House
Design, Independent of Samsung

By Sofie Gallardo - July 10,2023 @ 906 Lo
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NVIDIA and MediaTek's new Arm-based Al chip 6-Core CPU. 40-

“rumored for 1H 2025 to fight Intel, AMD, Qualcomm

MediaTek and NVIDIA expected to unveil their Arm-based Al processor in the first half of 2025, =g
\ will Google and Meta unveil their Nvidia challengers

h By Mayank Sharma Custom Al chips can give Nvidia headaches
April 23, 2024
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Meta and Google have just shown the way to take on Nvidia in the Al chips race

Meta and Google just announced their intention to push further into the Al chip race, currently
dominated by Nvidia. Both companies are touting their new custom Al chips as a key element of
their Al strategies. il
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IEEE Spectrum ExpectaWaveof Wafer =~ = ~ -
'Feels like magic!": Groqg's ultrafast LPU could

well be the first LLM-native processor — and
Expect a Wave of Wate1 jts latest demo may well convince Nvidia

allows for one version 0 and AMD to get out their checkbooks
in 2027

NEWS SEMICONDUCTORS

By Wayne Williams published 28 February 2024

onal bottlenecks

NEWS FEED

Google’s Tensor G5 processor to enter
tape-out stage, manufactured with TSMC's
3nm process

ate commission. Here's how it

=3
NVIDIA plans ARM chip for laptops: A potential Apple M4 killer~

@ Philipp Briel 13. August 2024

by TechNode Feed Jul 2, 2024
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N ews arInnovation At The ‘Edge’: Hardware D

Startup From Surat Pioneers The

indiatim T=SSOLVE Reconfigurable Edge Computer — i v company - oo~ @
And Reshapes Computing As We

India
Chennai K“OW It
weight KARAN KAMBLE 00O XE

May 25, 2024, 02:02 PM | Updated 02:02 PM IST
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Last month, Surat-based hardware startup Vicharak launched their

very first product — an edge computing board called Vaaman.



Computers Then.. D
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John von Neumann with the IAS Computer (courtesy of the Shelby White and Leon
Levy Archives Center, Institute for Advanced Study (IAS))
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Computers Now D
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Moore's Law D

VISUALIZING PROGRESS

I
| -r -t I-a D S I S-to I-S We re e O | e If the transistors in & microprocessor were represented by people,
the following timeline gives an ides of the pace of Mocre's Law.

2,300 134,000 32 Million 1.3 Billion
Awerage music hall capacity Large stadium capacity Population of Takyo Population of China
1970 1980 2000 2011

Intel 4004 Intel 286 Pentium Il Core i7 Extreme Edition

Now imagine that those 1.3 billion people could fit onstage in the original music hall. That's the scale of Moore’s Law.

Courtesy:
http://www.intel.com/content/www/us/en/silicon-innovations/moores-law-technology.html
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Sequential Processor Performance

[P

Performance (vs. VAX-11/780)

Move to multi-processor

100000

Intel Core i7 e 4 cores 3.2 GHz (boost to 3.5 GHz)

LR e B B

Intel VC&20 motherboard, 1.0 GHz Pentium Il processaor

Professional Workstation XP1000, 657 MHz 212644
1000 oo Dicital AlphaServer 8400 /575, 575 Mz 21264

22%/year

100 oo

" Digital 3000 AXP/500, 150 MHz /

RSB000/540, 30 MHz,
000, 25 MHz

= e

Sun-4/260, 108
VAX 8700, 22 MHz

Intel Xeon 6 cores, 3.3 GHz (booset to 3.6 GHz)
tel Xeon 4 cores, 3.3 GHz (boost to 3.6 GHz)

_IBM POWERstation 100, 150 MHz @ 417 e,

From Hennessy and Patterson Ed. 5 Image Copyright © 2011, Elsevier Inc. All rights
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The era of Many-Core systems

D

* How to keep up with demands on
computational power?

« Can not scale clock = BN
frequency Adapteva’s
ion: Epiphany
* Solution: Increase number
of cores - parallelism

* Mass Market production of
Intel, AMD dual-core and
quad-core CPUs

* Custom Systems-on-Chip

(SoCs)
* Many Core chips from Tilera
for networking, cloud ~ Intel 80 core
computing and multimedia  processor
applications.

‘Number of cores will double every 18 months’
- Prof. A. Agarwal, MIT, founder of Tilera Corporation

Single-chip
Cloud
Computer
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The era of Many-Core systems D

oWe are at the early stage of Many-core Processor
evolution

* Many-core is going to be ubiquitous

o Immense possibilities:
*Server-type performance on handheld devices

1 N\
L B

ASCI Red: 1TF Knights Corner: 1TF
1997 First System 1 TF Sustained 2011 First Chip 1 TF Sustained
9298 Pentium Il Xeon 1 22nm Chip
0S: Cougar 0S: Linux
72 Cabinets 1 PCl express slot
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Basic Computing System D

BUS Interconnect
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Multi-Core Systems D

Not
Scalable
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Network-on-Chip (NoC) o

NoC - promising
interconnect solution
< for multi-core systems
@

\H‘\
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Wireless NoC (WNoC) D

 Multi hop
communication

* Power and
performance
bottleneck

September 16, 2024
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Efficient System Design Strategy

D

Energy (Power) Efficiency (MOPS/mW )

100

10

0.1

16 Encryption

17 Hearing Aid

18 FIR for disk read
19 MPEG Encoder
20 802.11 Baseband

Fig. 1. Efficiency of specialized accelerators

September 16, 2024

[Zhang and Brodersen]

Microprocessors General i
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Efficient System Design Strategy D

Apple System-on-Chip : A12

Emma Wan

| Specialized
\er——— gccelerators

system cache
slices (x4) GPU cores (x4)
and shared logic
|

Neural Engine
(cores x8)
: Big cores (x2)

little cores (x4) Tech
Insights
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[Pic source: http://visiarch.eecs.harvard.edu/research/accelerators/die-photo-an#sis/]




Efficient System Design Strategy [P

Emma V Wan
@Harvard DDR Ioguc

B
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Number of Accelerators
N
(6]

system cache
slices (x4) GPU cores (x4)
and shared logic
|

Neural Engine
(cores x8)

A COhSiSten : ‘ * Big cores (x2) ' _ :. most 3X frOm A4
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Future of SoC

D
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Emerging accelerator-rich SoC
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About AarFIVE Design Pvt Ltd o

THALES

AARFIVE
DESIGNS

23

AARFIVE
DESIGNS

by



About AarFIVE Design Pvt Ltd inp

People who trust us

IP 3 @
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Contact Us

@ Website
www.aarfive.in

M Email
business@aarfive.in

Q Address
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